Reactive Oxygen Species-Dependent Regulation of PDK4 in White Adipose Tissue.
Reactive oxygen species (ROS) are important signalling molecules mediating the exercise-induced adaptations in skeletal muscle. Acute exercise also drives the expression of genes involved in re-esterification and glyceroneogenesis in white adipose tissue (WAT), but whether ROS plays any role in this effect has not been explored. We speculated that exercise-induced ROS would regulate acute exercise-induced responses in WAT. To address this question, we utilized various models to alter redox signalling in WAT. We examined basal and exercise-induced gene expression in a genetically modified mouse model of reduced mitochondrial ROS emission (mitochondrial catalase over-expression, MCAT). Additionally, H2O2, various antioxidants, and the b3-adrenergic receptor agonist CL316,243 were used to assess gene expression in white adipose tissue culture. MCAT mice have reduced ROS emission from WAT, enlarged WAT depots and adipocytes, and greater Pdk4 gene expression. In WAT culture, H2O2 reduced glyceroneogenic gene expression. In wildtype mice, acute exercise induced dramatic but transient increases in Pdk4 and Pck1 mRNA in both iWAT and eWAT depots, which was almost completely absent in MCAT mice. Furthermore, the induction of Pdk4 and Pck1 in WAT culture by CL316,243 was markedly reduced in the presence of antioxidants N-acetylcysteine or vitamin E. Genetic and nutritional approaches that attenuate redox signaling prevent exercise and b-agonist induced gene expression within WAT. Combined, these data suggest ROS represent important mediators of gene expression within WAT.